Background: Hirsutism is one of the most important diseases that lead women to refer to dermatology clinic. Hyperprolactinemia is one of the causes of hirsutism. The aim of this study was to determine prolactin (PRL) levels in hirsute women. Materials and Methods: In this cross-sectional study, hirsute patients were evaluated. For all of the patients, 2 or 3 days after mense starting, hormone level tests were performed, and 200 patients that had not polycystic ovary syndrome enrolled to the study. A questionnaire of history and physical examination were performed. Data have been analyzed with SPSS version 21. Results: Hyperprolactinemia were seen in 25 patients (12.5%). There was no significant relation between marital statuses, galactorrhoea, positive family history, and infertility with hyperprolactinemia. But significant relation was seen between irregular mense and hyperprolactinemia. Conclusion: Although hyperprolactinemia is the rare cause of hirsutism, the prevalence of hyperprolactinemia was high in our study. Thus, PRL level in hirsute patients should be evaluate.
INTRODUCTION
H irsutism is an abnormal growth of terminal hairs in areas dependent on androgen in women and is referred as an increase of unwanted hairs more than what is acceptable in a race or society. [1] Hirsutism is a cultural attitude and what is considered hirsutism in one culture may be considered typical in another. Therefore, the frequency of hirsutism is different in different societies. [2] For example, a woman who is regarded hirsute in a culture may be completely normal in another culture. [3] In the conducted studies, the frequency of hirsutism is approximately 13% in Iran. [4] The difference in Iran from the foreign studies is probably due to racial difference and difference of age groups of the studies. Hirsutism is a symptom of hyperandrogenism and different causes such as polycystic ovary syndrome (PCOS), congenital adrenal hyperplasia, androgen-secreting ovarian and adrenal tumors, Cushing syndrome, pregnancy, hyperprolactinemia, gonads disorders, drug intake, and idiopathic causes can induce it. [5, 6] Its prevalent symptoms include obesity, acne, menstrual disorders, and alopecia which can cause affliction of the person with PCOS. [7] About half of the hirsute people are obese, and there is a significant relationship between obesity and hirsutism in different studies. [8, 9] Hyperprolactinemia is observed in about 5-10% of the patients with amenorrhoea which is almost accompanied by galactorrhoea and one of its important complications is infertility. Of the causes of hyperprolactinemia are drug intake and thyroid gland disorders. [10, 11] Considering frequency of hirsutism and failure to study prolactin (PRL) level in patients, the performance of this study about hirsutism causes can help confront with the hirsute patients to find the main cause and determine a suitable solution for patients.
MATERIALS AND METHODS
In this cross-sectional study, all patients with hirsutism referring to the Dermatology Clinic of Babol city, Northern Iran, were included in the study. After giving necessary explanations about this study and receiving a letter of consent, a questionnaire including a history of the disease and physical examination was completed. History of disease included age, marital status, term of affliction with hirsutism, menstrual disorder (<21 days and more than 35 days), history of galactorrhoea, history of androgenic alopecia, history of hirsutism, history of thyroid disease, PCOS, and treatment for infertility (bromocriptine, clomiphene, and metformin).
Morning venous blood samples were obtained after a 12 h overnight fasting from the subjects at days 2 to 3 of a menstrual cycle, and immediately centrifuged, and the serum was frozen and stored until all the samples from all the cases had been collected. Follicle stimulating hormone (FSH), luteinizing hormone (LH), PRL, dehydroepiandrosterone sulfate (DHEA-S), 17-OH progesterone, testosterone, sex hormone-binding globulin (SHBG), thyroid-stimulating hormone (TSH), T3, and T4 tests were performed for all patients. [12] In case, there was suspicion about PCOS syndrome, pelvic ultrasonography was requested for the patients. According to the definition, the cases with more than ten cysts with dimensions of 2-8 mm in ovary were called PCOS. In the case of confirming the diagnosis, these patients were excluded from the study. Data obtained from tests were also recorded in the related questionnaire. A chemiluminescence immunoassay system was used for the determination of sex hormones (DiaSorin, Germany). Testosterone of more than 1.2 ng/ml, DHEA-S of more than 340 µg/ml, PRL of more than 27 ng/ml, LH of more than 27 IU/L, and FSH of more than 15 IU/L, 17-hydroxy progesterone of more than 300 ng/ml, SHBG of more than 20 nmol/L, TSH of more than 5.1 mIU/ml, T3 of more than 3.1 nmol/L, and T4 of more than 160 nmol/L were regarded abnormal.
Data were collected and coded. After being recorded in the designed tables, it was entered in version 21 of SPSS version 21 for Windows (IBM Corp, Armonk, NY, USA) and then statistically analyzed. The obtained information was described by presenting tables of frequency and the related figures. To describe qualitative characteristics, frequency and percent were used and for quantitative characteristics, mean and range of variations were used. To compare qualitative variables, Chi-square test was used and to determine the relationship between quantitative variables, a t-test was used in case of normal distribution. P < 0.05 was regarded significant.
RESULTS
During the study period, 200 patients were included. The mean age of the studied people was 26.17 ± 6.05 years. The minimum age of patients was 16 years, and the maximum age was 45 years. The majority of patients (37%) were in age group of 21-25 years. The mean duration of hirsutism was 4.96 ± 3.75 years in the studied people. Eighty-five patients (42.5%) were single, 115 (57.5%) were married, and 23 married patients (20%) underwent pharmacotherapy due to infertility. Half of the patients (100 patients) had regular menses, whereas the remaining 100 patients had irregular menses. Sixty percent found to have a first-degree family history of hirsutism. In studied patients, 18 patients (9%) had galactorrhoea, 45 patients (22.5%) had androgenic alopecia, and 29 patients (14.5%) had the history of ovary cyst.
Out of the 200 patients in the study, 25 patients (12.5%) had hyperprolactinemia. The mean level of PRL in the studied people was 16.69 ± 7.24 ng/ml. Table 1 shows the comparison of the patients' complaint with hyperprolactinemia.
The mean age of the people with hyperprolactinemia was 26.16 ± 5.51 years, and the mean age of the people without hyperprolactinemia was 26.17 ± 6.13 years. The mean age between the people with hyperprolactinemia and the people without hyperprolactinemia did not show a significant difference (P = 0.914). Twelve patients with hyperprolactinemia (48%) were single. Hyperprolactinemia was found in two patients with galactorrhoea (8%), three patients with androgenic alopecia (12%), five patients with androgenic alopecia (12%), five patients with the history of ovary cyst (20%), one patient receiving drug for infertility (among 115 married women), and 15 patients with positive family history of hirsutism. There was no significant difference between these cases and hyperprolactinemia, but there was a significant difference between regular menses and hyperprolactinemia [ Table 1 ].
In general, hormone tests were normal in 106 patients (53%).
Measurement of DHEA-S level showed that 18 patients (9%) had a serum level more than 340 µg/ml, and there was hyperprolactinemia in two patients.
Twenty-two patients (11%) had hypothyroidism, and all of them underwent treatment. Thyroid serum tests were normal in all treated cases, but three cases of these patients had hyperprolactinemia.
After measuring LH and FSH and calculating the ratio of LH to FSH, LH/FSH ratio was more than 3 in four patients who did not have hyperprolactinemia, and ovary lesions were not found in these four patients after performing ultrasonography.
Testosterone level was abnormal in 62 patients (31%) among whom 19 patients had hyperprolactinemia in 11 patients with high testosterone, DHEA-S was high but they did not have hyperprolactinemia. None of the studied people had abnormal SHBG and 17-hydroxy progesterone level.
DISCUSSION
Hirsutism makes different problems for women due to the creation of hairs in some parts of the body which are visible. For this reason, many patients who refer to treat hirsutism are young women so that mean age of the studied people was 26.18 ± 6.05 in this study, and most patients were in age group of 21-25 years. The mean term of affliction with hirsutism in the studied people was 4.96 ± 3.75 years.
Similar to our study, the patients with hirsutism are young women in similar studies. In a study by Farnaghi et al., [13] which investigated 110 patients with hyperprolactinemia in the Razi Hospital of Tehran, mean age of the patients was 29.7 ± 3.2 years with an age range of 16-38 years. The term of affliction with hirsutism was 8 months to 7 years with the mean age of 4.2 ± 1.2 years. In the study by Tirgar-Tabari et al., [14] most patients (70.1%) were in age group of 20-23 years. In the study by Rahimnejad et al. [15] in Southern Iran, which 81 patients with hirsutism were studied, mean age was 22.5 ± 0.5 years (between 13 and 41 years). About 90.1% of the patients were below the age of 30 years.
Considering that one of the symptoms of endogenous glands diseases particularly ovary diseases is irregular menses, irregular menses was also investigated in this study. In our study, half of the patients (50%) had irregular menses. In other studies, irregular menses was 38% in study by Farnaghi et al., [13] 38% in study by Tirgar-Tabari, [14] 23.4% in study by Yazdanfar et al., [16] 19.8% in study by Ghaderi et al., [17] and 52% in study by Rahimnejad et al. [15] Difference in the reported percent can be attributed to other diseases and racial and hereditary causes.
In our study, 60% of the patients had a positive family record in the first degree relatives in terms of affliction with hirsutism. In different studies, different percent have been reported in terms of positive family record among people with hirsutism. A positive family record of hirsutism was found in 29% of patients in study by Farnaghi et al., [13] 28% of patients in study by Tirgar-Tabari, [14] 72.8% in study by Rahimnejad et al., [15] 40.7% in study by Yazdanfar et al., [16] and 67.5% in study by Ghaderi et al. [17] Considering high positive family record in our study, it can be said that genetic has played an effective role in hirsutism. It should be considered that there is a strong family relation in some endogenous glands such as PCOS or adrenal congenital hyperplasia one of which is hirsutism. [18] In this study, 9% of the patients had galactorrhoea, 22.5% had androgenic alopecia, and 14.5% had ovary cyst record. Moreover, 23 out of 115 married patients (20%) underwent pharmacotherapy due to infertility. In a study by Tirgar-Tabari et al., [14] 34% of the patients had androgenic alopecia. Low rate of androgenic alopecia in our study can be due to the exclusion of the patients with PCO because androgenic alopecia is one of the manifestations of PCOS syndrome. [19] In our study, 25 patients (12.5%) had hyperprolactinemia. Hyperprolactinemia was found in two patients (8%) with galactorrhoea, three patients (12%) with androgenic alopecia, five patients (20%) with a history of ovary cyst, one patient receiving the drug for infertility (115 married women) and 15 patients with a positive family record of hirsutism. There was a significant difference between menstrual disorder and hyperprolactinemia. Comparison of mean age between the people with hyperprolactinemia and the people without hyperprolactinemia and comparison of the mean term of affliction with hirsutism between the people with hyperprolactinemia and the people without hyperprolactinemia did not show a significant difference.
There are many differences in PRL level in our study and other similar studies. Hyperprolactinemia was 12.5% in our study, 22.8% in the study by Ahmad et al., [20] 14.9% in the study by Heidarieh et al., [21] 0.3% in the study by Azziz et al., [22] 0% in the study by Carmina et al., [23] and 10.1% in the study by Rahimnejad et al. [15] Hereditary and racial issues can be the causes of these differences. The important point of our study is that the patients with PCOS, which may be accompanied by hyperprolactinemia, [24, 25] were excluded from the study unlike other studies so that high PRL level is not be a confounding factor due to affliction with PCO.
PRL hormone is produced by pituitary gland. Prolactinoma is the most prevalent pituitary gland tumor which secrets high amount of PRL and can cause hirsutism, infertility, galactorrhoea, acne, and headache. [26, 27] Pituitary gland tumors should be considered in the people with high PRL. Although increase in the concentration of blood PRL can be due to pregnancy, primary hypothyroidism, intake of some drugs (chlorpromazine, perphenazine, haloperidol, metoclopramide, alpha methyldopa, resertin, opioids, amitriptyline, fluoxetine, verapamil, estrogen, and antiandrogen) and PCOS. [27] 
CONCLUSION
In our study, despite the exclusion of patients with PCO, the prevalence of hyperprolactinemia was high. Therefore, high serum PRL level should be considered in the referring people with hirsutism. Considering the importance of hyperprolactinemia as one of the causes of infertility and unawareness of patients with hirsutism, the hirsute patients particularly those with a positive family record of hirsutism are recommended to inform the physician and necessary studies should be conducted in this regard.
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